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SECTION A.0
EXELUTIVE SUwMAY

A.l_INTRODUCTION OF PROJECT

This Executive Summary outlines the results of all work for the
En2rgy Engineering Analysis Progran (EEA®), Banberg Military Comaunmity,
Germany, Tafs work was avthorized under contract number DACA 90-82.C-
0204 with the U.S. Army Corps of Enginears, [Europe Division, Frarkfurt
A/, Germany,

The prima~y purpsse of the Eaergy Enginetring Analysis Prograe was
to develop Energy Conservation Investment Progrem (ECIP) srojects that
corply with the objectives set forth {n the Army Facilities Energy Plan.

The work was perforsed in three phases: Phase [ congisted of data
gathering and ingpection of facilities culminating in a data report;
Fhase 11 included energy data anslysis, avaluation of the technical and
econoric feasibility of energy conservation opportunities, and comple-
tion of tha front piges of DD Forms 1391; Phase 1I1 included preparition
and completion of DD Forms 1391, inciuding detailed justifications ond
project development brechures (PD3-1's). _

The following increseats of work were authorized in the scope of
services:

o Increment A:  3uildings and processes

e Increment 3:  Utilitfes and entrgy distridutio systems, Energy

Monitoring and Contral Systems (EV¥CS), and use of waste fuels in
cxisting anergy plante.

o Iacre=eat F: Facilities Cng'nrer funding authcrity energy cor-

gervation projects.,
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¢ Increment G: Energy conservation projects found viable but that

do not meet ECIP criteria..

A.d_ EXISTING ENERGY SITUATIO04

A.2.1 Baseline FYiS Energy Consumption

Total. YSMC Bamberg oncrq& consumation by sourca for FY75 has been

reported as follous:l/
Electricity
Anthracite cos!
${taminous coal
%, 2 fuel ofl
Katural gas
Liquid propine gas
Purchased steam & hot waier
TOTAL
na;fsod Yota!

A.2.2 Prasent Annua) tnergy Congumption

157,667
260,838
49,389
228,163
14,840
4,114
§,086

1 105 ery
x 10 any
x 105 81U
x 108 87y
x 105 ary
x 108 sy
x 106 8T

ns, 12
788,279

x 108 81y
x 105 sty

Total energy consumption of USNC Banderg in FY82 of non-trargporta-
A bredkdown {n FY82 energy
corsumntion and cast by sdurce is showr in the following table:

tion encrgy sources was 990,108 million ETU.

5’$ource: Comunity Facilities Energy Plan, USMC Bonberg.  Revised

total per 23 Hereh 2382 Tetter from Tta Corps.
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AYERAGE €OST/MBTUY

EAERGY SQURCE QUANTITY MBTU DOLLARS (DM 2.40+81)
Natural 3as 303,020 Tnerms 30,302 10,13
Liquid Prcpane Sas 48,968 Gallons 4,652 9.27
No. 2 Fue) 0il 1,778,624 Gallons 242,928 .23
Purchased Staam 6,500 ¥8TY 6,500 14,22
Coal, Bituminous (¥ed. Yol) 3,124 vatric Tons 91,366 5.5¢
Coal, Biturinous (High Vol) 2,561 teteic Tons 73,623 4.10
Coal, Anthracite 10,79C Yetric Tons 337,748 6.75
Electricity 20,085 Mdy 232,969 6.72

1/5v82, ath Guarter

The relative consumption by ecergy source is shown Jrashically in
Figure A.l,

The breskdoan in source enerjy consumption for FY82 by GY area f{s
shown {a Tadle A-l.

A.2.3 Enecgy Consmption by Tnd Use and Buflding Function
The breakdown {n source energy conssaption by end use 1s shown in

Table A-2. The Lreakdown in 3ource anergy consumptfon By factlity fync.
tion fs shown fa Tahdle A-3, The relative consumption by enargy use angd
facility function s shown gra2ohically in Figure A2,

A.2.6 Tynica) 3,4 ding Energy Consunpting

A Dbraaidoan in estinated FYB2 erergy consumption by end use

(1ighting, sn3ce: heating, domestfc hat water heating and process l0ads)
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for typical buildings representative of a1l facilities at USMC Bamderg
is shown {n Table A-ll,

A.3. ENERSY CONSSRVATION QPPORTUNJTIES DEVELOPED

A.3.1 gnergy Conservation Oppertunities Investigated

A suemary of all potenifal energy conse=vition oppartunities
(2C0's) considered for tmplementation at USMC Bamderg {s presented fn
Tadle A-4. A matrix of ressons for eliminating ceriain ECD's from
further considaration is included fn Tadle A-4,

A.3.2 _ECI? Projects Developed

During <he Phase [1 effort, docuventation was developed for twenty-
five £CO's, including many that did not meet the ECIP $200,000 funding
ninimum. A set of projact comdinztions %o attain the ECIP funding nind.
M owere proposed and accepted at the Phase IT presentation at USMS
davberj.  The following paragraphs describe these recormendsd ECIP pro.
Jaet corbinations,

1. ECIP:  lastall MWeating 2lsat fagulation, Controls and Waste Hest

Recovnsy includes the follswing retrafit messures:

3. I1nstall and repair insulation within heating plants on valves,
boflers, vescels, tanks, and piping,

b. Instal) continuous boiler Dlowedown contrals with waste heat
recovary,

€. Iastall hot condensate heat rucovary eguinment,

d. 1s01ate off-line boilers,

e. Ingtall oxyjen teim botler corlustion cantwpls,

W . A S v AU T WD B G wehd
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2. ECIP: Butlo'ng Hesting Controls Uparade includes the following

retrofit measures:

&, Irstal) night and weekend teaperature setback controls and
trermastatic radiation control vadves.

5. Install outside air tevperature reset of nheating Mot water
supply. I

C. Provide separate source of make-up air for kitchean exhaust

hoods.

3. ECIP: Weatherize MCA Facflities includes the following meas.res:

4. Weatherstrip and caylk 459»s and windows.
b. Install roof insulation, i

€. Replace single pane windaws with dual 9lazed windows.

4, ECIP:  Lighting System Improvements {acludes the following rea- '

¢.  Instal] yore @¢ficient lighting fixtures,

— - —— "

0. Install tire control of Yighting panels.

A.J.] Other Enargy Consarvatior Projects Developed

Al Increnent § projects identifred Curing Phase !]--excapt those
thit aere citleted from the cordined projucts ot the reguest of VYSMS
B8a~bery DEH or those Increment F combinations that fall Delows the
$22G, N tgwer fuading lisitc-have bdaen co~dined fato ECIP projects. W
prcjests {dentified during this study fall fiato $he [acrement § cate-
50ry.  Recormerdnd energy conservation projects thot fall withir the
$200,000 funding aythority of the Facilities Enginecr ave summarized in
Tenle A.S.
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Coplete programing docu~entation also wes prepared for & project
to repiir leaks and fnsulation in central heating plant distribution
piping that did not meet the winimum level for ECIP funding.

A.3.4 Recommanded Policy and Operations Changes

The following policy chinges and new policies are recomrended for
iaplenentation by the military comunity:

&  launcry Dryer Usaze: Laundry dryers in “ferily housing
dwallings are electric clothes dryers. A consideradle elece ,
tric demand charge reduction could be realized if these dryars
vere not used during pesk deoand perfods. .lt is racommenced
that a directive be prepared by appropriste wwthority pro-
hibiting their ysage during these periods.

¢  Borracks Lighting Ouring Hon-Occupied Periods: Field investi-
jations for this study fedicete that many Vights in unoccupied
rooms were left on. It s ratommendes that a directive bde
prepared by approp-fate authority to reocufre that lighting
cirguits be turned off at paneldoards for each section of
barracks buildings during schedules times of noveoccupancy.
{Exzeptions should be alloxed for personne! that must rusin
in thair rooms for authorized ressons),

The energy conservition policies, piing, and support currently 1n
place st LSVI Bamberg are to De convended. Docurented anergy sdvings
have been realized, and the energy awsreness of all cormunity personne!
has deen heightened.

Tae  follaeing chanjes in  stoncard operating procedures are
reconmended for implaeantation by the military community:




Turning‘off Services to Barracks During Field Rotations: It

{s recomended that all utility services, including lighting,
efectrical and hedting, be turned off in sectfons of barracks
buildings normally occupied by a company that {s ¢ssigned to
;1e1d ‘trcining or B0P service. Personnel left benind for
duthorized reasons should be temporarily assigned to another
roan in an {currently) occupied section of the barracks during
thase periods. (Heating systems should be maintained at & low
leval of hesting during fremzing weather to prevent freezing
of pipes, etc.)

Graup Relamaina: It {s recomended that a group relamping

progran with relamping targeted for 70 percent of rated lemp
lire be fnitiated. (See Section 11.0 for details.)

8Jiler Plant Operatio s: No revisicns to present boiler oper-

stions are recommended. Consicering the age and condition of

many bofler plants withia the comwnily operations procedures

‘currently in effect provide nedr.optinal service.

The following suggestion concerns an issue outside the suthorily of

the military community: (oal shipped fros the United Stites comes to

turaped with o relotively high content of inert miter{al, The quality

of this coa) §s consicerably delow that normally avatlable in the United

States.

®

e antes m o we - ome cwe e - wa - opm

The comsand should congicer:

Revising the spacification for this coat, or
Providing a central cleaning facility at & transshipnent point
aither in the United States or 1a Curone, oOr
Micaing  local dumestic (foralgn; suppliers to  subvit

competitive dbids for supplying coal,

L....—-..,—-‘—-—'.—-—--. -
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A.4_ENERGY AND COST SAVINGS

A.4.1 Energy Consurption Forecast After Total Project Implemantation

Yonthly energy use profiles for FYB2 and projected after implenen.
tation of all recomended projects are chown graphically in Figure A.3.
Projected energy consuwpticn by end use with conservation measures im-
plerented s sumarized in Tadle A-6. Projected erergy tonsumption by

facility function with conservation measuras implemented 1S sumwmarized
in Tadle A-7.

A.4.2 Profected Utility Costs

Profected wtility costs for USHC Samberg are summarized in Table
k-&.

A.4.3 Schadule of ECIP Profects

A summary of ECIP project data for USC Bamberg {8 providad in
Table A-9.

A5 SUMMARY ANJ CONCLUSIONS

This EEAP study for USWC Semberg has provided the fallowing data
ind Seliverables for use by the comwnity in preparing fits energy con.
servation plan ang attaining fts energy conservation goals:

o Mistorica) evergy consuaption of 311 USHL Banderg GY aress.

¢  Energy coasumtion by qach fecility function and end use.

e Cnergy simylatfons of 16 typical Dbufldfngs using the

8.L.4.5.7., conpater program.
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o Docu~entation for EC0's that should not He accomplished decause
of insufficient eccnomics.
e Complete 00 Forms 1391 and PDS-1's for six ECIP pro:ects and one
Incraqent F project totaling $2,972,200 in construction cost.
[mplenentation of all ena gy conservation projects recormended in
this EEAP Study as well as retrofits recently accomplished by the com-
munity would result in an overal) energy savings of 19 percentl/ from
FY75 consu=ption. (See Tedie A-1J3.) This amount marginally neets the
savings goal far FY25 of 20 percent,

oer square fest of active facilities.




* Docu~entation for E20's that should not “e accomplished bdecause
of insufficient eccnomics.
e Complete DD Forms 1391 and PDS-1's for six ECIP pro-ecis and one
Incravent f project totaling $2,972,200 1n construct:on cost.
[mDleventation of all enevgy conservation projects recommended in
this EEAP Study as well as retrofits recently accomplished by the com-
muafty would result in an overal) anergy savings of 19 percentl/ from
FY73 consu=ption. (See Table A-10.) This amount marginally seats the
savings 3oal far FY35 of 20 percent,

. ———— .~ it e

| 1fper square feet of acsive €acilities.




FACILITIES ENERGY CONSUMPTION BY SOURCE
USMC DAMBERG

25%
ELECTRICITY

f v

‘| %0, 2 FUEL OIL
26%

LIQUID PROPANE GAS
8Py

RCHASED STEAM 19 wwer—me SATURAL GAS 3%

Ft 82 FACILITIES EMERGY CONSUMPTION
(ELECTRICITY CONYERTED USING 11,600 BTU/KWH)

ELECTRICITY 9%
= HATURAL GAS 4%

LIQUID PROPANE GAS
& PURCHASED STCAY

2%

N0 2 FUEL OIL

FY 82 FACILITIES SNERGY COWSUMPTION
(ELECTRICITY CONVERTED USING 3,413 BTU/MNM)

FIGURE A-1




FAMILY HOUSING

FY82 ENERGY CONSUMPTION BY
FACILITY. FUNCTION AND END-USE, USMC BAMBERG

(36.2%)

DIING  (6.2%3

OFFICES (7.5%)
SHOP  (15.4%)

COMTUNITY
FACILITIES (9.6%)

BARRACKS  (25.1%)

FY82 ENERGY CONSUMPTION BY FACILITY FUNCTION

HEATIAS

PROCESS (6.€2)

(69,2%)

LIGHTING (14,3%)

HOT WATER (9.3R)

STREET
LIGHTING (0.3%)

FY82 ENERGY CONSUMPTION BY END-USE

FIGURE A-2




SUMMARY: MONTHLY ENERGY USE PROFILES
FOR FY82 AND PROJECTED ENERGY CONSUMPTION

(COLUMN 1=:FY82,COLUMN 22PROJECTED)
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PROJECTED UTILITY COSTS - USMC BANMIERG

ENERSY SOURCE

AYERAGE COST/MSTU IN COLLARS (CM 2.40 = §1.00))/

CACTWAL PROJECTED | PROJECTED | PROJECTED
Fv82 FY8s FY90 FY9s
Natural Gas 10.13 12.94 13.91 15.80
Licuid Propane Gas 9.27 1.84 12.73 ¢ 14.46
No. 2 Fuel 011 7,23 .79 8.89 12.14
Coal 6,44/ 7.5 8.46 8.71
Electricity 6.72 .8 8.20 8.1

EMNERGY COTVERSIONS:

Elactricity
Anthracite Coal

L] ] . L * .

8ituntnous (Med. Yol) Coal .

8t%uminous (Migh Yol) Cosl , .

No. 2 Fue! O
Na‘ural Sas

L] . L L . *

¢ & e 0 ¢ & ! 2z =

Liguid Propare Gas . . . . .

. . L) L L] ¢ . L] .

.

£

L

11,600 Btu/kdh
28.50 x 106 Btu/metric ton
29.25 x 108 Btu/netric ton
29.75 x 105 gty/retric ton
. 136,582 Btu/galion
3,613 Btu/kan (10,760 kin/m3)
23,000 8tu/qallon (4.43 13s/gallon)

average of U.S. prices, exclutive 6f gerers) {nfiation.

&/ forsumotion-weiqghted average of all coal types.

TABLEA-8

17 Based on D0 mid-lerm energy forecasts (commercial sector) for




SUMMARY OF £CIP PROJECT DATA FOR USMC CAMBERG

EnthGY AnAL TOTAL REQUEST | SAVINGS-TO. | MGPERINE
0mOCECY TINE azﬂl'l'd(& CC3T SAVINGS AN 1) IVESIMENT | SELTICY
(10% aTusvERR) {DILLARS) {$1,0c0} MTH (WL,
ECIP: Quilelrg *epting 71,268 433,387 "0 .18 10.3.2
Controls \pgrace ‘
€CIP:  Insta)) Megting Plant 0.0 108,218 ! $i6.0 i £.9¢ 10.3.1
Insylatice, Coatrals {
and Naste wat :
Mcavery {
EIP: veatherize MCA N7 X g L 1933
facilivies '

€0IP:  Lighting Systers
lrprovernets

3,948 20,480 0.3 LI 16.3.4 I

| S e
b e

| SVt

TABLE A-9




SURYRY OF FACILITIES CNTRGY COUSUMPTION - USMC BAMGERGL/

PARAMNETER FY7s

c l
FY80 | FY81  FYa2  FYgs

' }
|
786,213%976,776 - 951,093 | 990,108 701,696

|
|
e |
|
?

Yotal Enerqy Usage (196 BTU)

Active Facility Area(103SF33/‘

500 5,539, 5,63, 5,630 570
0 ' !

'
' . H
¥ ' '
: t
J .
. 0

| H

Energy Use/SF {207 B7.5F) 10.8 | 176.3, 168.8 1745 122.2
!

l

i

Perzent Increase (De:rease)ﬁl " ee 16.8 1n.9: 15.7 {19.0)

——— . — — -

' :
' i

Y

17 Includes estirates Of energy savings fron facility funded projects and

T those recorrended in this documant plus planned new consiruction,

2/ Actusl FY75 consumption was 719,707 x 108 BTY (including 1essed housiag).
Revised figure wis provided dy VII Corps in latter of 23 March 1982 to
sccount for energy conservation projects implemented before FY75.

%/ Includes Teased housing.

&/ Percent incresse (decrease) basad on FY73 value and usaces per square faot

TABLE A-1(
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USMC Samber? EEAP
Yolume |

¥olume ]: Energy Report
Revision [nstructions

Replace title sheet.
Conpletely replace Section A.O.

In Section 6.0, replace the folloaing )ike-numbered pages: 6-3,
504. 6.6’ 6.7. &ﬂd 6'8-

In Section 6.0, replace the following like-aumbered pages: Table
7-3 and Table 7-4,

In Section 10.0, replace the following like-nuaberzd pages: 10-9,
10-11 through 10-26, Table 10-1, sheets 2 and 3. Oelete page 10-27.

In Sectisn 11.0, replace the following like-numbered pages: 1l-4
through 11.9, Tadlae l1-1, sheets 1 and 2,
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SECTION A.C
EXECUTIVE SUMARY

A.1 INTRODVETICN OF PROJECT

This Executive Summary ocutlines the results of all work for the
Enercy Engineering Analysis Program (EEAP), Bamberg Military Comwnity,
Geragny, This work was autiorized uncer contract number DACA 90-82-C-
0204 with the U.S. Army Corps of Engineers, Eurcpe Division, Francfurt
Al4, Germany.

The primary purpose of the Ene gy Engineering Analysis Progren wis
to develop Energy Conservation [nvestrment Program (ECIP) projects that
corply with the objectives set forth in the Army Facilities Energy Plan.

The work was performed in three phases: Phase 1 consisted of data
stthering ard inspection of facilities culminmating in & data report;
Phase Il tncluded energy data analysis, avaluatton of the technical and
economic feasibility cof energy conservation opportunities, and compie-
tion of the front pages af DD Forrs 1351; Phace [11 inzluded preparation
and cormpletion of 0D Forms 1391, including detafled Justifications and
project development bdrochures (P0B-I's).

The following fincre~ents of work we~e authoriled in the scope of
services:

¢ [Increzent A: Buildings and processas

¢ Incre~et 8: Ut§lities and energy distridution systews, Energy

Honftoring and Control Systems [EMCS), and use of waste fuelt in
existing cnergy plaats.

o Increment F:  Facilities Ergincer funding authority emergy con-

servation projects,
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¢ Increment G: Energy conservation projects found viable but that

do not meet ECIP criterts.

A2 EXISTING ENERGY S|TUATION

A.2.1 Baseline F(75 Energy Consumotion

Tatal USMC Bambery emergy corsumpticn by source for FY?5 has Leen

reported as follows:d/
Electricity
Anthracite coal
Bi2uninous corl
Ko. 2 fuel ofl
Natural gqas
Liquid propane gas
Purchased steem L hot water
TOTAL
Revised Total

A.2.2 VPresent Annual Energy Consumption

157,667
260,838
49,389
228,163
14,440
4,114
5,096

x 106 a7y
x 10% sy
x 10% erv
x 108 emy
X 106 et
x 108 sy
x 108 a1y

719,707
286,279

x 10% sy
x 108 au

Total energy consumption of USMS Semderg fa FY82 of non-transporta-

tion energy sources was 950,108 milldon BTV,

A dreskdown fn FY32 snergy

consmption and cost by source is shown in the folloving tadle:

ySoum: Community Fectlities Encrgy Plan, USMC Bavberg. Revised

total par 23 March 1982 letter from 7th Corps.

— 4 A - —— o o = v
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AVERAGE COST/#aTud!

ENERGY SOURCE QUANTITY METU DOLLARS (DM 2.40-51)(
Aate 31 Gas 33,020 Therms 30,302 10.13 |
Liquid Propane Gas 48,968 Gallons 4,652 9.27
¥o. 2 Fuel 04! 1,776,624 Gallons 242,928 7.23
Purchased Steam 6,500 ¥3T 6,800 14.22
Coal, Situmingus (VYed. Vol) 3,124 vetric Tons 91,366 5.54
Coal, Bituminous (Nigh Val) 8,561 Metric Tons 73,623 4.10
Coal, Anthracite 10,793 Netric Tons 337,748 6.75
lectricity 20,085 M4 232,989 6.72

YrvB2, ath quarter

The relative consumption by energy source is showa g¢raphicalily in
Figure A-],

The breaxzdown in source enerjy consumption for FYB2 by GY ares s
shown in Table A-l.

A.2.3 _Energy Consumpticn by End Use and 3uilding Function
The breakdoen fn source energy consumption by end use is showm in

Table A-2. The dreakdown in source energy consuwtion by facility func-
tion 1s shown in Tadle A-3. The relative consuwdtion by encrgy use and
facildiy function {3 shown graphically in Figure A-2.

A.2.4 Typical 8.41dinq Energy Consurdtioa
A bdradkdoan fn estimated FY82 energy consumption by end Jse

(113hting, spaca heating, domestic hot water hedtie and process loads)
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for typical butldings representative of il facflities at USMC Bambery
{s shown in Yable A-il.

A.3. ENERGY CONSERVATIC.! OPPORTUNITIES OEVELOPED

A.3.1 Eneryy Conservation rtunities Investigated

A sumary of &1l potential energy contervation opportunities
£00's) considared for fimplementation at USMC Bamderg 13 presented i
Table A-4. A matrix of rewsons 7cr eliminating certain ECO's fros
further considerstion 13 incluced in Table A-4.

A.3.2_ECI? Projects Developed _

During the Phase [! effort, documentation was developed for twentye
fiva ECO's, including many that did not meet the ECIP $200,000 funding
nininum. A set of project comdinations to attain the ECIP funding minie
o were proposed snd accepted at the Phase Il presentation at USMC
Jeaderg. Tne follewing paragraphs describe these recommended ECIP pro-
Ject combinations.

1. ECIP:  Install Weating Plant Inselation, Controls and daste Heat

Regovery facludes the following retrof{t measures:

4. lnstall and repatr fnsulation within haating plants on vilves,
boflers, vessels, tanks, and piping.

b. Install contfnuous botlar blow-down controls with waste hest
recovary.

¢. Iastall hot condansate heat rocovery equipment.

d. Isolate off-1ine boilers.

¢. Instal) oxygen trim doiler comdusgtion controls.

. A m e S o A—— —
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& ECIP:  Bullding Meating Cfontrols Upgrade {ncludes the tollowing

retrofit measures:

8. Install night and weekand tewperature setback controls and
thermostatic radiation contro) valves,

-b. install outside air temperature reset of heating hot water
supply.

€. Provide separatz source of make.up afr for kitchen exhaust
hoods .

3. SCIP: Weatharize MCA Facilities fncludes the follewing measures:

4. Heatherstrip #1d caulk 20ors and windows.
d. Instal) roof insulation.
€. Replace single pene windows with dusl glazed windows.

¢ §CIP: _ Lighting System [moroveants includes ths following mea-
sures:

2, Install more affitcient Yighting fixtures.
0. Instal) time control of lighting panels.

A, 3.3 Other Energy Consurvation Profects Developed

All Increment F projects {dentified during Phase If~.axcept those
that were daleted from the cordined prejects &t the request of USWC
Sv-hcrg 0ZH or thote Increment § combinations that fall below the
$230,000 lowur funding Vimit--hece been ¢ovbinad irto ECIP projacts. Mo
projects fdentified during this study fall fiato the lncrement 6 cate-
gory. Recomrendad energy comtervation prajocts that fall within the
520,000 funding asthority of the Facilities Engineer are sumea=ized in
Table 4-5.

o e o —
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Complete prograwning documentstion alsc was prapared for s project
to repair leaks and insulation in central %eating plant distridution

piping that dic not meet the minimun level for ECIP funiing.

A.3.4 Recomranded Policy and Operations Changes
The following policy changes and new policians are rrcommended for

frplewentation by the military cbmunity:
®  lLangdry Oryer Ussge: Laundry dryers  in family housing

dwallings are ¢lectric clothes dryers. A considersdle elec-.

tric demand charge reduction could be rezlized if these dryers
were not used during peak demand periods. It fs re'comndod
that 3 directive be prepared by appropriste authority pro-
hibitieg their ysage during these periods,

¢ Berracks tighting During Non-Qecupied Periods: Field investio

gatdons for this study indicate thad many lights in unoccupied
rooas »ere left on. It 13 recommended that o di-ective be
prepired by appropriste suthority to require that lighting
circuits be turned off at panaldoards for eech section of
berrecks buildings during schadules times of non-occupanty.
(Excaptions should be allowed for pcfsom'i that must remain
in thetr rooms for authorized reasons).

The energy conservation policies, plans. and support currently in
place at yYSYC Bamberg are to ba coamended. Dotuwmnied energy savings
nave been realized, and the energy awireness of a1} community personnel
has Seen Reightaned.

The following changes in  standard cperating prochuros. e
racovended for implamentasion by the military comwaity:

S
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Jurning off Services to 2arracks During Field Rotations: -t

States.,

s recormended that all utility services, including lighting,
electrical and hesting, be turned off in sections of barracks
buildings normally occupied by a company that s assigned to
field trafning or BOP service. Personnel left behind for
duthorized reisens skould be temporarily dssigned to another
roon in an (currently) occupied section of the barracks during
thase perfods, (Hesting systems should be maintained at s low
level of heating during fres2ing weather to pravent freezing
of pipes, etc.)

Group Relaning: It i3 recomnended that o group relamping

progran with relanping targeted for 70 percent of rated lemp
1fe be inftiated. (See Section 11.0 for detatils.)

82'1er Plant doarations: No revisfons ¢o present boiler opere

ptfons dre roconnended. Considering the age and condition of
uny batler plants within the comunity operations procedures

currently in effect provide ndar-optimal zervice.

The following suggestion concarns an issue ocutside the tuthority of
the milftary community: Coa) shipped from the United States coves %o
Curoped with & relatively high costent of inert materis). The quality
of this coal 1s conséderadly below that mormally svaflable in the United
The command should cons ider:

Revising the specification for this coal, or

Providing & central cleaning faciliity at & transshipment point
efther In QR0 Unfited Statas or {n Eurooe, or

Alloatag local domestic (foreign) supplters to submit
competitive bids for supp!lying coul,




A.4_ENERGY AND COST SAVINSS

A.4.1 Energy Consyaption Forecast After Totsl Project Implementation
Monthly energy use profiles for FY82 and projected after inplemen-

tation of all recommended projects are shown graphically in Figure R-3.

Projected energy consumption by end use with conservation measures im-

dlenented is summarized in Tadle A-6. Projected energy consumption by

facility fuaction with conservat.on measurss implemanted 1s summarized
in Table A.7.

A.4.2 Projected Utilfty Costs
Projected utility ¢osts for USHC Banbery are susmarized in Tadle
A‘a.

A.4.3 Schedule of ECIP Projects

A svwary of ECIP project data for USMC Bamberg s provided in
f&b“ A.gc

A5 SUMMARY AN LUS!

This EEAP study for USMC Bamberg has provided the following data
and deliverables for use by the community in preparing its energy cone
servation plan and attaining {ts energy consarvation goals:

o  Historical erergdy consumption of all USMC Basbarg GY aress.

o  Enmergy consumption by aach Facility function and end use.

e (Cnergy simulatfons of 16 typical Dbutldings wusing the

8.L.A.$.T. computer progran.
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¢ Documentation for ECOD's that should not be accomplished because
of insufficient economics.
o Compiete DD Forws 1391 and PD3-1's for six ECIP projects and one
Incremant F project totaling $2,972,200 1n construction cost.
Implesentation of all energy conservation projects recommendad !v
this EEAP Study as well as ratrofits recently accomplished by tne cone
mnity would result in an Gverall encrgy savings of 19 parcent). from

FY75 consumption. (See Table A-10.) This amount marginally meets the
savings goal far 2YBS of 20 parcent.

L/2ar square fet of active facilittes.




FACILITIES ENERGY CONSUMPTION 8Y SOURCE
USHC BAMBERG

ELECTRICITY

k0. 2 FUEL OIL
28%

LIQUID PROPANE GAS

& FURCHASED STEAM 1% ——/ —~NATURAL GAS 3%

FY &2 FACILITIES ERERGY CONSU'PTION
(CLECTRICITY CONVERTED USING 11,600 BIU/X4M)

ELECTRICITY 9%
HATURAL GAS 4%

LIUID PRCPANE GAS
& PURTHASED 5TCAN
2%

2 FLiL OlL

FY 82 FACILITIES ENEAGY CONSUMPTION
(ELSCTRICITY CCHVARTED USTRG 3,413 BTU/NHH}

Sresiiioe A




FY82 ENERGY CONSUMPTION BY
FACILITY FUNCTION AND END-USE, USMC BAMBERG

////’//,,__ OFFICES (7,5%)

FAMILY HOUSIIG (36.2% SHOP  (15.42)

COMTINTTY
FACILITIES (9.€0)

DIING  (6.20)
e BARRACKS  (25.17)

FY82 ENERGY CONSUMPTION 8Y FACILITY FUNCTION

PROCESS (6.€%) LIGUTING (14.53)

\ HOT WATER (9.3%)
STREET

LIGHTING (0.3%

HEATIHG  (69.2%)

FYB2 ENERGY CONSUMPTION BY END-USE
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MONTHLY ENERGY USE PROFILES

®
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SUMMARY
FOR FY82 AND PROJECTED ENERGY CONSUMPTION

(COLUMN 1=FY82,COLUMN 2=PROJECTED)
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PROJECTED UTILITY COSTS - USHC BAMBERS

ENERSY SOURCE

AVERAGE COST/MBTU 1N DOLLARS (0N 2.40 = $1.00))

CACTLAL PROCECTED | PROSECTED | PROJCCTED
FY82 FYgas FY9Q FY95
Natural Gas 10.13 12.9¢4 13.9) 15,80
Liquid Propane Gas 9.27 11.84 12.73 14,46
Na. 2 Fue! 011 7.23 7.79 8.89 12.14
2/
Coal 6.49= 7.7% 8.46 e.7i
Electricity §.72 7.84 c.20 8.1

ENERGY CONVERSICHS:
Electricity
Anthracite Coal

* [ ] LI . .

81tuminous (Med. Yol) Coal .

o o & 4 & 0o 9 v b

Bituminous (High Yol) Coal . .

No. 2 Fuel O
Hatural Gas

o v s o+ 0 »

* L] . L] LN ] . L] L]

tinuid Propane Gas + o « « +

11,600 Btu/kh
28.50 x 106 Btu/metric ton
29.25 x 108 Btusretric ton
28.75 x 106 Btu/netric ton

136,582 Btu/galicn
3,413 Beuskih {10,760 kih/nd)

96,000 Btu/gatlon (4.43 1bs/gallon)

Y7 Vased on DO mic- term energy forecasts {cummercia) scutor) for

averzge of U.S, prices, exclusive of generd) inflation,

&/ Consumption-waighted average vf all coal types.

e a4 ome e A
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SUMMARY OF ECIP PROJECT DATA FOR USMC BAMEERG

ENCKGY ANKUML T0TAL SEOVEST | SAVIMGS.T0. | RRFIRENCE
#ROJECT TINE YUGS COST SAVINGS fy & vesTrent | secaiox
(R Turvean {00t LAS) ($1,000) 10 fvoL. 1}
BIP:  Buf14ing Keating N,25 40,387 1.0 198 10.3.2
Controls Upgrade 1
WIP:  Instal) Mestirs Plant 28,207 195,213 516.0 6.5 10.3.1
insytation, Contrels 1
and Batte Mt
MCIvery
ECIP:  weatherize MCA %, 461 200,32 TR DR ¥
Faciiistes !
)
£CIP:  (1gatieg Systene 3,668 ¥%.450 260,12 1.79

Ingroveerts

TARI E A-Q

!
15.3.3
1.3.4
{

l

|

|
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SUMARY OF FACILITIES ENERSY COUSUMPTION - sMC BAMBERG

' !
PARAMETIER . F125 % FY80 . #v8l Fy82 ! FY8s

, !
| | |
Total Energy Usage (105 31y) N%gnywmnsemmn 590,168 707 ,69¢

|
’ i
Active Facility Area(103 SF)Q/ 5,20 5,539 5,633| 5,673

)
)

i
Erergy Use/SF (10° BTU/SF) 150.9 1763 168.8  173.5° 122.

!

5,740

- e s - —— . ——

}

16.8 1.9, 157 (15.0)

|
! :
O
i

Percent Increase (Decreese)éj ..

e e e e e s et

1/ Includes estirates of energy sevings fron faciiity funded projects and
those recotmended in this document plus g%aanaﬂ rew Zonstryction,

2/ Actual FY75 consumption was 719,707 x 100 8TU {including leased housing).
Revised figure was provided by VII Corps in Yetter of 23 March 1982 to
sccount for enerqy conservation projects implemsnted before FY7S,

3/ Includes leased housing.

&/ Percant increase (decrease) based on FY75 valup and usages per square fool.

TABLE A-1(
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An exit interview briefing was hald at the completfon of tha field
work. The purpose of the exft briefing was to report progresc end 2o
fdentify energy conservation measures that cen 22 readfiy Implemented by
the FE.

Surmaries of “Quick Fix" projects for buildings end for heating

plants were provided at this time.

6.1.3 Data Base Preceration

The intant of this stage of Phase I work was to sumrarize all data
and information comptled during the field work dnto a formst that
facilitates analyses conducted during subsequent phases of work. The

data base consists of the following informition oroken down for each GY
Ares, where approsriate:

. Enorgy ussge bistorigs, profiles, and source data,

0 Bu‘iding data summaries,

o  Buildings excluded from detasled consideration,

] Model, identicdl and sitilar duilding Vists,

e Proposed fulura construction included in the ailitery comun.
ity Master Plan,

*  tility systen data suwmaries, and

o Meteorglogical daa.

Devaloprent of this dats base 1{s explained in the following

paraqraphs,

o g et i g S




§.1.3.1 Fnergy gsage' Histories. Energy consumption racords mada ava‘le
able by the FE include OEH prepered summaries, fnvoices from supplfers
of cach source of energy, delivary tickets and receipts. Data was
obtained with the highest avsilsble degree of disaggregation on both
tenpors) and logistical bases. These data are sumarizad fn Sectton 4.0
by GY Area, and by building or system where data fs avaflable. The
issociated costs of each energy source are aiso inciuded and are based
on {aformation mede avaflable from tha military community FE and from
the USARELR Enmrgy Center,

6.1.3.2 Building List Screening and Data Suwrary, The objective of

this staga of Phasa [ was to provide & too) to focus subsequent engi-
nearing efforts on tasks that prcvide the most meaningful results, The
great nuwber of facilities listed on the BIS contafn many bufldings that
consume little or ingign.ficant amounts of energy. Alio included are
buildings that house oniy utility systems, wiarranting separate con-
siderstion. The DIS was screened to eliminate these types of buildings.
[nfornsticn relevant to each utility-housing building or system {s 3um-
aerized separately. Buildings with insignificant or no energy consump-
tfon gre listed in Appendix A.  Such feciiities will receive 1{ttle
dttention {in the future as the polential for séving snargy {a these
butldings i3 limited, &t best. Thus, the remafning list of duildings
forned the calcviation basis for this study. Pertinent {information for
each of these duildings 1s summarized in Appendix 3 and includes dnfor-
mation Such as heated, wincow and door 3sress; hesting, cooling and
domastic hot water system types end capscities; and Building 4chedyla
and occupancy.,




Potential ELO's were f{dentifled for each building, process and
utility system during the course of the field work. Potentia) projects

have been broken down into the following categories:

e  Operitfonzl/Processes

¢ Lighting Systems

o  Building Envelopas

¢  Utility Distribution Systems

0 Keating and Cooling Systens

. Jovestin Hot Water Heating Systems
. Eiactric Poser Syster

. “iscellanpous

The mateix in Appendix E illustrates which ECO's may have potential
and be worthy of further investigatiosn for 2ach building, This 1ist
sumar{zes field audit form checklicts and is not intended to preclude
consideratton of additionsl ECO's. Srojects that are alreddy planned or
that are under consideration by the M{litary Community FE dre iceatf.
fied.

The £C0's were andlyzed in Phase I for each model buflding, A
brief description of aach ECO with the planned analysis approach is also
presented in Appendix €,  ECO's were grouped fnto ECIP projects s

tppropriate ang an economic andlysis was performed.

6.2 PHASE 11 MCTHODQLOSY

Phase ! dats was anslyzed, polential energy conservation projects

vare proposed, potential projects were evaluated bdy perfornance of

T —— . a —




economic and Teasibility studies and the first page of DD Forms 1391

wera completed for al) economically feasible projects. An interim

regort was submitted at the end of Phase I, including sumnary, rcco%-
mendations and conclusions, supporting data, methodology and {aformation

sourcaes.

6.2.1 Energy Conservation OQgg:tbnftfes QECO'sl

All ECO's which will provide energy and/or cost reduciion if imple-

mented were {dentified, anglyzed and documented. An econonic anl)ysis'

was be perforned' in accordance with “Energy Conservation Javestment
Program (ECIP) Euidaace” revised 6 August 1982, except that construction
cost escalation will comply with Tadle 4 of AR 415-17. (ife cycle cost
endlysis will be Dbised upon ths Savingseto-Invastment Ratio (SIR).
Those ECO's having a SIR value equal %o or greatar than ) wil) be cone
sidered for future projact davelopment. Calculations are to be basad
upor all improvement projects having a construction mid-point at the
fourth Quarter, FY-1987.

Each model bufiding 1s to be analyzed in detadl by computer modele
fng end, whers necesssry, by manual calcylstions to deteramine the rth-
tive benafit of potential ECO's. Those ECO's appeering practicadle will
be extended to inciude the appropriate {dentical and simiter duildings
and thefr {avestment costs will be estimated,

8uilding data base information shown in Appendix € will be uged in
the computer sfaulation duriag Phase 1l to determine the heating and atr
condftioning loads. It will &0 be uted in Phase 1] to assist fn the
evalugtion of poteatial ECO's.




6.2.2 ECIP Projects

AlY viadle ECO's (miafru~ SIR velue of 1.0) were combined into
propriate and logical retrof{t prolects. SIR values were calculated
for the resulting projects. All projects were then t6 be priorditized
(ranked} 1n descending order starting with the project having the
targest SIR value. Also, the first pages of D) Forms 1391 were com-
pleted for 3l vigble projects and included in the interim report with
supporting data.

For a1l projects with SIR's greater than 1.0 {ESIR's), the follow-
ing breakdown applied:

e  ECIP: construction cost greater than $200,000.

o  [Increrent F: construction cost less than $200,000 for altera-

tion type work {military comaunity fundiny authority)

o lacrement F: construction cost less then $500,000 for main.

tenance ind repair werk (ailitery commuaity funding authority)

. Increment G: projects that exceed the miditary comunity's

funding approval limits but do not meet all ECIP criteris.

————— A ——— e ® ot
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The first aeasure is not cast effective. In order to imple-
ment this ECO ft would be necessary to provide openings, fans end
thermostats {n each room, The costs of this type of retrofit are
prohiditive.

The latter two methods contern central air handling unit (AMY)
fastallations. As stated for £CO MNo. 2, very few afr handiing sys-
ters exist in the AILCOM, and those that are installed are fairly
new, s0 the dampers still f1t well. Central AHU'S have sconomizer
cycles. Severa! installations of unit heaters, however, currently
use 1004 outside air. The potential of allowing some return air
haating s !nvestigated as ECO to. M27A.

ECO Yo. 28A: artte Makeuo Afr for Exhaust Moeds
¢3¢ Section 10.3.

ECO No. 29A: lmgta') Radiant Heating {n High Infiltration Areas

Evalvation of a project to install gasefired radiant heaters
fa mainteaance dulldings yielded an SIR Tess than 1.0.

€CO U, 298; Instei) Steansdot Water Ragiant Heating Patels

gEvalvation of 3 praject to finstall cetling-mounted steam or
hot water radiint hesting panels in shop buildings ylelded u SIR
less than 1.0,

£70 to, 30A: Reduce Enerqy Consumed in Double Juct Systems
fio double duct systems serve bulldings in the militery commun.
1ty.
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ECO No. 31A: Replace £xisting doilers with Modular or Autcnatic

Feed 8ailers

Central heating plasts in the community are comprised of modu-
tar boiler installations where such installations are appropriste
for load fluctuations.

There are no manual feed dotlers at YSMC Bamderg,

ECO No. 32A: Recleim Heat frem Flue Gages to Preheat Combust ion
Alr

Only heating plane with economic epplication of this £CO
(Building 7667) 1s programmed for a corsalidation project.

€20 No. 334: Install Flue Gas Zconomizers (Preheat Feed dater)

This project i3 mutvally exclusive with £CO No. K324, Instai-
lation of Afr Prehaaters. foonomic evaluation of this praject
ylelded an SIR less than 1.0,

€00 Mo, 338: !nstail Ouvgen Trim Bodier Comdysticn Controls

See Section 10.3.

ECO Wo. 33C: Replase inefficfent Buraers with Bore Efficient Units

and £CO Hn. 33E: Replace Stear Atomizing with Afr Atovizing Burne

ars

This §C0 s devoted prirartly to Ho, 2 of) Tired botlers. The
vast malority of these hoilers have baen refilled with new burner
essenblies within recent years, Comdustion 2ffictency tests con-
ducted for this prolect indicate relatfvaly efficient comdbuttien,

Other ratrofits, {ncluding finitallation of ozygen trim controls,
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W' i1 improve performance to near optimum levels, leaving Tittle
room for improvement,

Renlacing burners on the reletively smal) boflers within the
MILCOY would be quite costly. Little additional fuel savings could
he expected and could not justify the level of investment required.

An  additionsl consideration {s the possibiiity that these
boilers may soon nced to be ¢hanged over to coa) firfng.

™is €CO has been eliminated from further consideration for
thase rgasons.

£C0 No. 330: Install Tyrbulators in Fire Tube Boflers

Accordiag to conversations with Facilities Engineering person-
n2! during the course of field investigations, there ¢re no fire
tube batlers tn use at MILCOM facilities. Thus, thig ECO does not
epply.

ECO No. 34A; Install Automatic Boilar Blow-Down Controls end ECO

No. 343: Racnver Heat fron 8oiler 3low-Nown

Sec Seciion 10.3 for descripiion of a project that implerents
both £C0's.

ECO_No. 35A: Ytilization of Heat Reclamation Systems

Most of the ECO's 1isted under this category dre addrassed
under other ECO's. Thermel whaels are andiyzed {n ECO No. 37 for
lgundry dryers.
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10.1.

It is felt that thermal «heels (heat pipes and run-around)

cannot be econcmically apnlied to the very few HVAC systems within

.the MILCOA.

6 Dnmestic ‘Water Heating Syste~ £C0's

ECO lo. 36A: Insulate Donestic Hot Water (DM} Storace Tanks and

Piging
frsulation of vassels is addressed under ECO No. 21. This ECO

nuzder §s used exclusively for distridbution plping fnsulatfon withe
in duildings.

Even though the calculated SIR for insulating domestic hos
water piping ir Butlding 7005 is adave 1.0 {SIR = 1.07), the value
will fa)) belos 1.0 upon implenentation of ECO No. 407, Timer Cono
trol £ DWA Circulstion Pu=ds. Therefore, this ECO 1s not recom-

mended for tmplecentation.

€CO No. 374: MHeat Rectvery fron Liaundry Dryers
S2e Section 11.2.

£60 Ko, 373: Mot Draia Exchangers for Laundries and Kitchens

Sen Section 11.2,

ECN No. 37C: M3t Condensite Heat Recovery (Flagh Stesw)

S'.(! SQC!?O'\ xeZO
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ECO No. 38A: Decantralize JHd Servica During Nonheating Season

The only central heating plant that yielded an SIR grester
than 1.0 for decentralization of DHW service was Building 7667.
See Sectfon 11.2 for descriptfon of a project to iastall severa!

sm311 boilers {in GY 150 for operstion during tha nonheating season.

£CO No. 9A: Solsr DHA Heating Systems

this project would 1instell rosf collectors, piping and con-
trols to provide solar assisted haating for demestic hot water used
fn barracks. Existing storage tanks would be used and existing
heut exchangers, heaters, etc., would be retainen &s suppievéntal

backup systems. Energy s saved because solar raciation is used to

provide DHy hesting rather than a purchassd enerQy source.
81sed on & samle analysis for a 200-man barracks, the project

yields an SIR less than 1.0 due¢ to the high cost of imple~antation,

ECO No. 40A: Curtat] Availadility of Domestic Hot Water

See Section il.2.

12.1.7 Power Systens [CO's

£C0 Mo. 41A: Reduce Energy Coasuvption of Equiprent aad Machines

This ECO cuts across several categories iad, therefore, is
addressesd separately in tne foiloring €20's:

ECC No. 3A: Time Switches for tetting Systems

£CO M. BA: Time Switches for Lighting Systems

£00 %o. 40A: Tima Switches for Dowestic Hot Hater Systems

— - -
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ECO Yo. 45A: Energy Menitoring ard Control Systers
ECO 't . 45B: SPower Line Carrier fontrol System

ECO No. 424: Reduco Peac Electrical Loads

This generdic £C0 1s analyzed under the following two specific
projects: €O No. 464, EVCS and ECO No. 4GB, Power (ine Carrier
Control System.

£SO No. &3A: Utilize Efficient Transformers

This ECO involves raplacing axisting dry-type trancformers
witn urits having Tower heat-rise ratings, since efficiency in-
creases as tamparature.rise rating decrsases,

Tais €00 finds 1ittle epplication at USMC Bamberg, siace the
base J'sirfbution is 3802207 from utility-owned 20kV-380/220V
trangformers,

Soall 220v-110Y, sfngle phage stepdown trangformers are found
throughaut the MILCO™ [several kVA gach), [Ifficiency 3#ins in such
sna11 units would result in insignificant savings.

As replacement bdecomes necessiry, however, low temperature-
rise transformers should be used, &s the fincrerental cost of the

efficlent transformar should be justified by energy savings,

€09 no. 444: Replaze Nversized or [nefficient Fotors

No motors n the MILCXY {aventory of hedting end ecoling
equip~ent ware {centified as daing su‘ficiantly oversized to ware

rant replacerent,
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An  incremental analysis of replacing failed rotors .with ‘

energy-efficlent units ig provided §a Section 11.3.

£CD No. 45A: Correct the Power Factor
See Section 11.2. .

ECD No. 46A: Install en Energy ¥onisoring and Control System -

Sea Section 9.0 for a summary of the feasibility study for an
EMCS application at USHC Bamberg. '

£CO NO, 668: Install a Power Lfne Carrier System

Constderatiss of a power line carrier system for duty cycling
and denand Timiting of lectrical losds resulted in an uneconomic
prejesi.

10.1.8 Viscellaneous £CO's .

ECO No, 47A: Reschedule/Consolidzce Jtilization of Facilities

Thera appear to be no appiications of this ECO for the Yicflo
ity, The MILCOM {s presently using every spice dvailable. Consi-
dersble effort has been expendec by the commind to utilize the lim-
fted avaidable resources as effectivaly as possible.  However,

expansfon facilities that are funded and/or pleaned should gase the

stsuetion in ihe future,

ECO No, 48A: Coannsct to District Heating tn Purchase Snarcy

District heating plants for Binderg are operated by lweckvers

band ‘ducliverdrenning.  The cospany's locatfons and distridution
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systems are not located within econcnic piping distances of U.S.
Army facilities in Batberg., Current capacity s rated adaquate
only for customers' needs through 1995, and there are n3 plans to
extend service to locations aear US4C Bamberg facilities.
Reference:

Iweckverband Muelluerdrennung

Rheinstrasse 6

8600 Sa~berg

Attention: Mr. Reimann

ECO No. 49A: Install Famfly Housing Unit Enerqy 4ete-ing

Although retering of electrical consumption of each faily
housing unit will not, of itself, reduce enzrjy consuwption, metar.
ing data might be used by farily housing mansgemert and DEH parson-
nel ty generate energy reductions. Relative ranking of each house-
hold together with comparative dats from grevious years could be

disseminated to motivate furtier energy reductions.,

10.2 ECIP ANMALYS[S ASSUMATIONS

10.2.1 Economfe Assumtions

Economic analyses d2sed on present warth tachniques were performad
for all potential ECIP profects and sudeprojects using the economic ana-
Iysis form and procedures outlined fn “Energy Consarvation Iavesteent

Progra~ (FCIP) Guidance" revised 18 Selruary 1983, The Tollowing

U
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gssunptions and methods aere used to develop standard input for economic
analyses of all projects:

L. f{avestugat costs finclude tne following: construction costs;

estimating contisgency et 5% of construction costs;

supervision, inspection snd overhead (SIOH) at 5.5% of con-
struction costs; and design at 6% of constructfon costs. To
‘compute total iavestment, the sunm of the abova ¢costs was

réduced by 104 1o allow for 2aergy credits.

i 2, The ECIP economic anglysis was performed Ddased on current

(second quarter FY33) cost. Construction gost growth shown on

ra———

08 fForms 1331 wvas computed using ¢ general inflation factor

from 1 January 1983 to 1 July 1887 of 9% per y2ir, or 25.55%
{
total. .

3.  Widepoint of comiltructicn was assumed tO de the fourth quarier
of FY87, or 1 July 1987, 3
4,  The presant value of recurring encrgy benefits weg obtained oy 5
uging the ¥.S. aversge °modified® uniform presant worth dis-
count fsctors au containmed in the ECIP Guidaace. Thest face
tors are based on a 7% discount rate and include 0GE projuctad
escatation rates for energy pricas devaltped from the mid-term

eneryy vorecasting system,

wy

. The pressnt value of rscurring noneeagrgy Dumefits was ob.
taingd assuming & 0% differential) iaflation rste and a 7% dis-

count rata, as spocified in the ECIP Guidance,

-
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10.2.2 Energy Cost Assuapticans

Unit energy Costs used in computing the dollar value of eaerqy $av-

ings were the average costs actually bilied during the fourth quarter of
FY82 3s shoun in Table 19-2.

For electricity demand reduction, the following bdilling rates,

charged during tha fourth qua-ter of FY32, were used:

Location of De~avd Metering Rate {Dollars/KYa)
Family Housing 6.17
Central Meating Plant 6.17
Kealth and Dental Clinic 6.17
Weraer 3arracks 8.75
wNA 8.7%

10,3 INCREMENTS A AND B ECIP PROJ3CTS

The following paragrashs describe 211 Incrament A and Increvent B8
projects that meet £C1? criteria as outlined ia the revised ECIP guid-
ance da<ed 18 February 1933. These ECIP projects consist of combira.
tions of retrofit smeasures presented to, and accepted by, USAC Bambers
DEit personne] st the Phase [! presentation on 18 October 1983. Backup

energy snalysis and cost data for psch project are included in Appendix J.

10.3.1 ECIP: Heating Piant Insulation, Controls, and Naste Haat Recovery

10.3.1.1 Install andfor Repair Insulatiaon in Heating Plants {ECO Wo.
#2ia, 8, €)
Tats project proposes to install end/or repsir insulation within

heating plasts oa valves, baflers, vassels, tanks and piping,

——— e m & he = =




1. Valve Insulation: Insulating valves within boiler plant boune
daries will reduce heat losses within the plant, and thus
fmprove the heating plant thermal efficiency. Improved effi-
ciency will save heating energy.

2. Bofler, Vessel ond Tank Iagulation: Boiler dnsulation {s de-
terforated and settling in a number of older boilers in the
RILCOM. Condensate receivers and other vessels are, in sever-
al instances, not iasulated or are in need of repairs. 3Bofler
casirg insulatior and vessels containing hot waier should ba
vell {insulated to ensure higher heating plant efficfencies.
It ts proposed ta repair Detler casing insulation, and insula-
tian on cther vessels in need of repair. It 18 130 proposed
to ingtall mew insulation on vessels that do not heve it row.

3. Piping Insulation: It i3 proposed to repeir and/or to replace
piping insulation in heating plants. Prasent heat losses frem
piping can be reduced by providing more effective insulation.
A reduction in hest 1nsses will increase plant effictenty and,

thue, save heating fuels.

10.3.1.2 Instsll Boiler Heat R[ecovery Systams (ECO Mos. M32A, M3dA,
H3a8)

This project acdresses one method of recovering *wasia” heat fron
fsciiity heating plant dollers: 1installation of toiler blow-down cone
trols with heat recovery,

This projact s propased for heating plants in Butidings 7043,
7048, 7082 and 7493, The existing blow-down procedura Tn heiating plaats

cengints of dradning blow-dowa directly into the samer once or twice 2
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day. It is recomended that valves be installed for continuous Llow-
down 3nd that & heat exchanger bg installed to reclaim the wasted heat.
Th2 heat exchanger will be used :5 prehest makeup witer, thus reducing
tha ancunt of heating enargy needed. A new, adjustable, manually set
valve will be finstalled for a continuous sur¥a£e b1oé-down. A new blowe
gown header will be id}tailed to collect blow-down from each operating

botler.

10.3.1.3 JInstal) Mot Condencate Heal Recovery Squiprment {ECO NO. ¥37C)
Condensate returns io receiver tanks are vanted to the jtmosphere,
Recavery of lost stes= and its heat can de accomplished by installing a

small concenser on the vans lira, Yakeup water can be preheated by this
equioment,

10.3.1.4 Isalate Off-line Botlers {ECO Yo. 4SA)

Low helting loads on central planis that have several boflers are
often satisfiad by a sirgle boiler with several other teilers 1dling or
on standyy to pccommodete pedk deminds, Thise {dling botlers use energy
to peet stancby losses. Induces flow of afr through these boflers due
to stack effects can further aggrovate this problea.

Boflers that are not dua td be bdrought on-line isminently to meet
scheduled demand increases cav be sacured and isa!ateg from boflers that
are oparating, Isolatfon can be achievad by closing valves ani dimpers,
Larger boflers can be filted with arifices to provide the miniwum atr
flov through the botler recuired ta keep {2 wirm, avaiding therma!
stress when ¢t {18 Yraugh on-iine &gain,  Bypass valves installed on

hofler raturss wii) alen reduca Yosses.

PPN




10.3.1.5  Install Oxynen Trim Boiler Combustion Controls (ECO No. M338)
This project will install oxygen trim controls on beflers in the
MILCCM. These controls save energy by improving control of the combus-
tfon process. Higher combustion efficiency is dchieved by limiting the
wount of excass air to optimum levels, Savings range from about 1.5%

to 3.0% of fue! use depending on load conditions.

10.3.2 ECIP: Building Heating Controls Uparade

10.3.2.1 1nstall Night/Meekend Setback of Temperature Requirements (ECO

No. M3A engd M25A)

This project will implemeat night end weekend setback of

ouflding steam supply or hat water temperature. Stesm capacities will
be controllsd by replacing the existing control vilive with two sutomatic
control valves piped in parsllel and sized tor ona-third and two-thirds
of the total loed, with the smellar valve used during setback tires,
Hot water terperature setbick wil) be accomplished by replacing the
existing contro) valve with a three-way divarting vaive to provide lower
tempersture water duriag the sethack hours,

For 211 radiators in each contralled building not alreedy eguipped,
thermostatfc contrel valves will ba {nstalled to ensure proper wirm tem

peratires,

10.3,2,2 [Install Qutside Afir Temperature Reset an Mot dater Hesting
(€CO Mo. M26A)

Tnis groject will mod!’y heating systew coantrols for buildings
heated with hot water (H{). tew controls will provide (temperature

————




resets based on outside air (0S) tempe-ature. Adjust HA circulation
temperatures  frot present  $30C/609C  {1940F/1400F) to  700(/400C
{1600F/1060F )} for periods whan QS tempearture 13 above A0OF,

Energy is saved in K distribution oiping due to 2 lower tempera-
ture difference ( T) between the afr and the piping, thus lowering dis-
tributfon losses. Energy savings ere also effected in heating plant
bovlers due to incressed therma) efficiencies resulting from higher T's
between coudbustion gases and Yiqurds {nside boiler tubing,

For He central plens, install controis on the HN supply side to
wdjust supply temzeratyre to 1609F whoreves OS tewperature rises sbove
430F,

10,3.2.3 Provide Separate Makeup Air for Exhaust Hoods (ECO No. M28A)

A nunb2r of buildings have «itthens with exhaust hoeds that exhaust
alr diractiy from the kitchen, B8y supplying a sepirate source of mske.
up air at each location, consideradble savings can be rade because of not
having to exhaust heated kitcher air,

The mekaud air will ¢onsist of outside afr passed through & hedting
cof) so as to avoid freezing prodless.  Each heating <cofl will Dde
supplied with aither steam or hot water depending or what {3 gvailable
{n the buflding, TYhe cutside air can dDe obtained in one of two ways.
The first would endloy a cefliny-tounted fan-cofl ua!t, 4nd the seconcd »
roof-mounted heating coll. Chofce of sethod will depend on the

construction of the building in the ared of the fan-cofl instailation,
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10.3.3 ECIP: Weatherize FCA Facilitias

10.3.3.1 Weathorstrip Doors and Windaws (ECO No. 18A)
This profect will reduce infiltration of outside afr through doors
and windows by praviding weatherstripping and caulking vhere necessary.

Buildings 2lready renovated or funded for renovetions have bdeen remved
from this project.

10.3.3.2 Install Roof Iasulation (ECO No. AlG6A)

This project wil) provide roof or ceilfng insulation in buildings
not already insulated. This measure will greatly reduce the winter
heating loads by increasing the thermal resistance of roofs.

Two types of i{sulating material will Dde applied, depending on
building construction: (1) polyurethane hard-fomm for single story
as{ntenance buildings with coacrete slab roofs, or (2) fofl-backed aine

eral fiber for buildings with attic spaces.

10.3.3.3  lnstali Oual 6lazed ¥indows (ECO No. ALSA)

T™his project would 1install new thermopane windows 0 replace
existing wond frame single pane windows. The increased therra!
resistance of dual glazing will raduce heyt loss through windows. Only
buildings not alresdy retrofitted with thernopine windows or {ncluded fn

a funded project for such work ara2 includad in this project.

10.3.4 ELI0: Lighting Systam ]warovements

10.3.4.1 [nstall ore Efftcient Lighting Fistures (ECO Mo. E12A}




This project will replace fnefficient incandesceat lighting fix-
tures with rore efficient fiyprescent firtures,

The following retrofit actions would bdbe 1implementad by this
project:
1. Replace 60-150 watt incandsscent fixtures with 34 watt energy

saving fluorescent fixtures.

10.3.4.2 Install Time Switch ControY of Lighting Panels (ECO No. E3A)
This projuct will {nstall time switch control of lighting panels in
byiidings having a maximum two-shift occupancy.
Ttme switches would be set to turn off lighting at end of occupleac
periods and turn on Yighting prior to start of a shift. Overrids
switches will be provided at exch pane) to be activited in the event of

2 lenscrary change in building usage.

30.4 ]ncre~ant § Projezts

All combined projects having an  {nvestment cost grester than
$200,000 (escalated to FY87) vet ECIP criterts. Those projects (and
project combinztions) having en {nvestwent cost less Chan $200,000 fall
within the military comiunity's funding authority and management contro!
and are considered, therefsre, under Increment F.  Accordingly, no

Incrament 5 projects were developed.

— e —— . = o




ECO No. 22A: Repair Leaks and Insulation in Centra) Plant Distri.

buttun Systems

See Section 11.2.

ECO No., 23A: Replzce Steam Traps
Replacement of steam traps is evaluated together with thermo-
static radiator control valve retrofit, ECO No. 25A.

€CO No. 24a: Convert Heating Systens ta More Efficient Media

To convers an axisting system tc another heat transfer medium
would fnvolve major repiping in &1l cases, along with replacemant
of terninal heating units, boflers, pumps and controls. Therefore,
the cost of conversfon would far exceed any savings due toO reduced
punping requirements or Tess maintenance. See Appendix 4 for 2
sumary of the sgvantages and disadvantages of each heat transfer

acdium,

10.1.5 HYAC Equinment ECO°s

£CO No. 2uA; Install Thermostatic Radiator Control Yalves

Thermostatic radister control valves will be installed as part
of a project to {mplenent night/waekend terperature setback (ECO
No. M3A). See Section 10,3,
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with hot water/cold water thermostatically controllisd mixing valves to

avsid central plant operating prodlems.

11.2,2 Install Flos Restriction Devices (ECO Ho. M4D)

This project wili reduce dotastic hot water consurption by reducing
flow rates in faucats and shower neacs, When hot water consumption is
reduced, the aount of energy used {o heat the water {s recuces.

Present flow rates aze 3 gallors per mingte {G?M) for faucets and §
574 for shover hoacs. e fauszat inserls and chower heads will be in-
stitllad at flow rates of O.75 GPM for faucets and 3 6PM for shower

heads.

11.2.3 _Inst3ll Maen Efficians Lightino Fixtyres (ECO o, £12A)

This project will replace existing incandescent, manually-switched
entrgnce lighting fixtures with 13-watt fluorescent, photocell.cone
trolled fixtures, Erergy savings results from reluced lighting deman<

angd reducad nhourg of cperatise.

11.2.4 Repsir Leaks and Insulatien in Cevtral Plent Distridution Suster
(ECO No. M224)}

This project {avalves rennviting distriliution piping systems from
central plants. The evaluation considers replacing insulation as needed
and fixing leaking oipes., Enevgy savings wil) be effeated by reducing
heat loss through finsulatisn in poor condition and through lesking
pipas. Mosk af the renovatior work will de accamplished by aorkers
ing1de the p pe chantels., Hiwover, the channels will b excavated where

nacesnary,
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11.2.5 Provid> Heat Recovery from Laundry Oryers (ECO No. M3JR)

This profect is proposed for commercial sjze *Coin-0p” laundry dry-
ars located in the MILCOM. Thesc dryers eahdust afr used to dry the
clothes directly outside. It is proposed to instal) an afreto-air heat
exchanger between the ho® exhaust air leaving the dryer and the cold air
entering the dryer, This will preheat the inconing afr, reducing the
amount of heating energy needed.

The heat exchanger ftself will be of the rotary whee! type. Eich
dryer will have $ts own heat gxchinger snd gperate independently of
others. Witn 1ndividual systess manimun gfficigncy fs obtained.

It {s «1s0 recommendad that a lint filter Se fitted in-line with
the exhgust before hat adr 1s passed through the hAaat exchanger. This

wil)l ninimize clogging and washdown intervals.

11.2.6 Instell 4ot Draty Exchanger for Lavndries and Kitthens (ECO No.
M37B)

This project 1s proposed for cornercis) stzed “Codn-dp™ laundry
washers located 1n the MILCGM. These washers drafn hot wster, used to
wash ¢lothes, directly into the sewer. [t is proposed to install 2 heat
reclacetion system that will reclaim the wasted he2t from the drain
water. Racovered heat will be used to preheat cold vater going into
wgshers, Prenmating will reduce the aequat of heating energy neaded.
Prenerted Tresh water then flows through nother viter heater whira it

{s Srought uo to desired operating tusperature ond discharged to a stor-

d3¢ tank Yor use upon deand.
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11.2.7 Decentralize Do~astic Hot Water Service Juring ¥otheating Season

(ECO No. M33a)

The central hezting plant located in Building 7667 provides steam
for heating and domestic hot water (DHW) to bufldings in GY 685 and GY
150. Three of the buildings served 1n GY 150 are provided with stmam
ahich 15 used in heat exchangers to genergte DHW, Thus, during the sum-
mer, when spice neating is not required, stgan rust still be delivered
to these bufldings.

This projest will install small boilers at each of the service
points dedfcated for operation during the nonheating sedscn. The new
boflers #ill1 be tied into existing DM genarating equipment {in order to
take the place of steam sudplied from the central plant.

tnergy savings will be generated in two wiys. First, distrioution
piping losres fron central plants will be eliminstec durfng the non-
heating seass . Second, the thevmal efficiencles of new domestic hot

water {nstillavions will be highe~ than those in the cenmtral plant.,

11.2.8 Curtaf) Availebility of Do~estic Hot ‘dater (ECO No. “402)

Jomestic hot water 13 circulatad contimususly theough piping dise
tribution and return systets in many buildings. This feature provides
hot water at the tap without 3 long watting perfod. However, when da-
aend fg at 1ts lowest, continuous cfrculation allows energy to be aastsd
through thermal Tosses in the distribytins and return piping. This pro.
Joct will «tos circularion when denind ¢ at its lowest, and when ine
stantancoss hot xyter is a3t neeced. fnerqgy savingt wiil be generpted
by iastalling 2 sevonecey celenZar tireoswiteh o0 circulation pumd power

sugalies. Pu=ps will be turacd off seven hours 2 day.




11.2,3 Install Power Factor Correction Croacitors (ECO No. EdSA)

USMC Beaberq facilities locsted {u Bamberg are bilied ronthly for
kVA demand. By application af ;ower factor correctien capacitors at
each demand retaring station. KVAR demand may ze reduced. This &kVAR
reduction translates into kYA demand cavings and reduced monthly bills,

dut of eleven (1i) traasformer stations with demand metering‘ at
USHC Bamderg, ten (10) will benefit from installation of capacitors on

the secondary 383-volt bus to increase the pover factor to .98.

11.3 ELECTRIC MOTOR REPLACEMENT

Analysis of elsciric motor replacement upon burnout wft§ high effi.
ciency units was performed, whers energy cost Savings must Justify the
increnental expense of an energy-saving motor versus a standard motor.
Group replicoment of operating motars was not considered since the enere
9y sdvings reslistically would sot cover the tota) cost for removing an
existing unit and instaliing an energy-efficient motor,

Results of the enalysis, as prasented in Tadle 11-2, indicate & one
end one-half to four-year simple payback period for mtors 3 HP and
sbove (based cn $0.07 ger kih electricity and 2,520 hours of operation
per year).

11.4 GROYP RELAMPING OF LIGHTING FIXTURES

P . . ——
.

Corpariuon of the snnudl cost of group relamping versus spot
relanping of standard d0-watt fluorascent Jamps s presented ia Table
11-3.  As shown, group relawping results in &pproximately a 40 percent
recuction in ralatping costs. Howevar, when the total cests of cparae

tion are conuiderad, the saviage only snount to S percent,

o —
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A graph of the percentase of fluorescent lamps operating versus
percent rated average life and percent burnouts (shown in Figure 11-1)
fedicates that group relanping should ba perforrmed between 350 and 80
percent of rataed average life. Ratad average life versus burning cycle
(hours per start} is shown in Figure 11-2. Figure 11-3, graoh of total
cost versus relartping period, indicates an optimal w»elanping perind of
70 percsnt of average life. Figure 1..4 shous the effect on light dut-
put over time of varfous factors, frcluding temperature 4ad voltage,
dirt on warn s,rfaces, larp lumen depreciatiosn, lamp outages not

replaced, and dirt on luminafres.

11.8 ENSRGY LIBRARY

The following texts and references have beeq found useful in energy
conge=vation work concucted ty <eller & Gannon. This M{sting is not o
cocplate bibliography of referonces used in this effort, dut 1% does
Tist those tha. are congidered itoss useful.
¢ ASHRAE MANDBOOKS:  American Society of MNeating, Refrigeration
end Afr Conditioring [ngineers, Inc., New York, Hew York:
-fyndanentals Volume
«Appiications Volume
~Systems Volume
-Equipmeat Volume

e *Architectst and Enqgin2ers’ Guide to Enrergy Congervitfon in
Existing duildings,” U.S. Department of Energy, Federal Irergy
Hanagemant Progrén, 1 Februery 1930; DGE/CS-0132-115028,

o Thirsan, Rlbert, P.E,, "Handlwox of Energy Audits,® The Falrmont

Prass, loc., Atlants, Geornia, 1979,




—

Reose, R.¥., P.E., "Hanibook of Energy Conservatfon for Mechani-

cal Systens in Buildings,” Van Hostrand Refahold Co., 1978.

¢ Hicks, T.G., P.E., °*Standard Kandhook of Engineering Calcula-
tions,” McGraw-Hi1l Book Company, i§72. _ '

s “Stean/Its Generation and Use,” Babcock b Witcox, New York, New

York, 1§79.

Other useful refereaces include standard engineering handbooks for

mechanical, civil and electrical engineering disciplines.
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USNC Bamberg ESAP
Volume 1}

Revision Instrustions
Volure I1: Appendices

Replace title page.

in
3.
In

4.

C.

d.

Appendix F:

Insert *Temperature Bin Data* sheet following existing material.
Appendix J:

Replace Tadle of Contants with revised sheet.

Remove ECOD No. M224 calculaticn set #nd ins2rt in Appendix L.
Remove ECC No. M45A calulatfon set and insert {n Appeadix (.
Insers 0O NO. E45A removed froa Appendix K intd Appeandix 4.
nppendix X:

Replace Table of Contents with revised sheet.

Rerove ECO No. M29A  “Revisien (Calculations” dated 4 Jan.
uary 1684, Insert new ECO No. M253 calulation s2t following ECO
No. M29A calculation set dated 3 June 1333,

Replace £CO No., M25A title shect.

Rarove ECO No. €404 calculation set from Appendix K snd {nsert
in Appeadix J.
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FINAL SUBMIYTAL

VOLUME I1: APPENDICES

ENERGY ENGINEERING ANALYSIS PROGRAM
BAM3ERG MILITARY COMAUNITY
SERMANY

Prapared for
DEPARTMENT OF THE ARMY
EUROPE DIYISION, CORPS OF ENGINEERS
FRANWCFURT, GERNANY

Prepared dy
KELLER § GANION
Enginecrs o Architects
1453 Misston Street
San Francisco, Ca¥ifornta, USA
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APPENDIX F

TENPERATURE BIY DATA

Yearly Meating Degrec-Hours

Degres.hours Per Deaicn Terserature 1/

Intervs) 720 §. 650 F, 550 F,
02 to C9 63,450 87,764 33,204
10 to 17 £6,995 42,221 23,408
18 to 01 3,630 52,419 29,503

dagree-nr totals are Tocated based upon the T™5.785 Engincering Heather
Jats informasfon for TEMPELHOF A3, BERLIN, GIRMANY,

— -
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APPERDIX J

BACKUP DATA: ECIP PROJECTS

ECO NO. MO3A AND M26A: NIGHT/WEEKEND SETBACK OF TEMPERATURE

ANO THERMOSTATIC RADIATOR CONTRCLS; QUTSIOE AIR TEMPERATURE RESET
O HOT WATER HEATING SYSTEM

£C0 NO.
€CO %0.
£C0 HO.
€50 NO.
£CO N,
€CO vO.
€CO %0.
£Co n3.
£C0 NO.
€20 nO.

M042:
MOSA:
El24;
Al6A:
AlaA:
M21A:
M219:
M2iC:
M293;
M32A:

INSTALL FLOW RESTRICTIUN DEVICES

ISOLATE OFF-LINE BOILERS

INSTALL MORE EFFICIENT LIGHT FIXTURES

ROOF INSULATION

HEATNERSTRIPPINEG DOORS AND MINDCUS

RZPAIR/REPLACE SOILER PLANT PIPING AND INSULATION
INSULATE YALVES IN 30ILER PLANTS

REPAIR/REPLACE BOILER AND VESSEL INSULATION

SEPARATE MAKE-UP FOR EXMAUST HOROS

RECLAIN HEAT FRQM FLUS GAS BOILER AIR PRSHEATER (Deleted

from £C17 project)

£Co ¥0.

M338:

INSTALL OXYGEN TRiM CONTRO.S ON BOILERS

€CO %0, M34A & 8: INSTALL AUTOMATIC BOILSR BLOW-DOWN
WITH WASTE HEAT RECOVERY

£C0 MO,

£48A:

ENERGY MONETORING AND COSTROL SYSTEM




APPELDIY X

BACKUP CATA: NON-TUALIFYING PROJECTS

€00 M0, MO3C: STZAX HUAIDIFICATION FOR BUILDING 7334
€CO NO. ED9A: INSTALL SKYLIGHTS ON T0P FLOORS
ECO N0, AlSA: EXTERIOR WALL INSULATION
ECO NO. Al4B: MAINTENANCE BAY DOOR RETROFLT
ECO NO. M20A: REDUCE RESISTANCE TO FLOJ IN REATING OISTRIBUTION SYSTEM
ECO MO. M26A: EVALUATIOY OF DIFFERENT HEAT TRANSFER MEGIA
ECO KO, M29a: MATURAL-GAS FIRED RADIANT KEATING FCR SHIPS AND WAREHOUSES
ECO NO. 4792: STEAV/HOT WATER RADIAIT HEATING PANIL
€00 NO. M33A: INSTALL BOILER FLUE GAS ECONOVIZERS
ECO N0. M36A: INSULATE DHW PIPING [NSIDE BJILLUNSS
£C0 RO. M39A: SOLAX DHMW HEATING FOR BARRACKS
ECO %0. 243A: UTILIZ2E MORE EFFICIENT TRANSFOR™ZIRS

‘ €00 NO. E46B: POJER LINZ CARRIER SYSTEd

¢ i

J
lob (426 Cirbhp | 82/Q4/99 Qs S1AM
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£CO 10, M29A:  KATUAL-SAS FIRZ) RADIAYNT NEATING
FOR SHOPS AND WAREWOUSIS
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€00 ho. M292: STEAM/HOT WATER RADJANT HEATING PANELS
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wo would 1dke tO preseat our ITUT-TRENCER Nadiant Beating Systan.

This systec 1& based ont 8 suspendad metal cetliag. The zazal cedling &s fixed to
& grid of 1727 pipes vhich are cosnected with the heatiag systes. Through the
direct contact hetween pipe sud cailing thare £3 no tine-lag in the heat trasefez,

Radiant hesting ie very precise an apid to control which results in en axcellant
anergy economy. - .

1o addition to 4ts ecsnomfcal feature the IZEKT-FRENGIR Radisnt Reating Jystem

purforas.as an scoustic ceiling of high Quality =~ an idaal eombinstion <« hasting
ard sound adsorptios - s achieved.

Ve vould like to brieaf you persmonally adeut the sdvantoges “f our systed and
atout the various possible installsctons. Plessn lat ws Xacw vhich date &s
convenient for you.

8i3¢cercly,
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The "2ENT - FRINGER® Regdisnt Ceiling hesting systen is
renufactured by ths “"ICRY « FRENGER « Stranhlungshejzung Gmbi",
at U 4140 Sensheim, Federal Republic of Sexrany., Their
program contsins slso the “2ENT « LAMELLA® padistors and the
conpact hosting units “2iERALY,

For more than 25 years the “IENT « FRINGIE™ Radiant Calling -
Heating System is bDuilt ss @ chasslis deacing uster pipes,

the chaseis Being detached from the blank ceiling. The inter-
vels betveen the pipes are varying. The hest transfer is done
by & natallic contact betueen ths pipe system and the cassetts
er the panel. ihe varying heat denand iz cormpensated by
coni2elling the uater terpersturs vhich allovs to ettain the
required heat gusntity, Visibls or spses raquiring feces vill

not be found within halls end roses built fer personal
purposaes.

This hesting system has alrcady preven succesful in al) kinds
of nalls, pysnssiums, covesed courls, cevered svimaing pooie,
baths, sport installeticns and halls for recresticnal putpoees.
According to DIn 18032 the construction has besn teeted by the
‘Fecesel Institute far Sport sciences, Lbvenich neat fologne,

as Closing structures secure to throvn dalls regpectively high
machanicel stregs. -

1t 4s very important for the personel vell-baing and for the
detatmination of heat quentily, te control the sverajde roon
teapersture and the tempersture of all clozing surfacee,

Only by that mannsr the confort of a toom ot hell can be taken
into considezation, but im 8ll previouvs indedr clingtic tests
this fact nas not Tound the interzest it ghould be given te,

These fazts and other results 2re, hovever, taken fully inate
az2zount for the “IEAT - FRENGER® Radisnt Celiling HWesting,
The prefercecd uniform ynderflocr heating for floor exeorciges
hst a very fsvouradls acpect in this concept.




O0f grest scvantage are the shert hesting-up tirme and the
precise and rapid control. The Radisnt Ceiling Heating

shovs merely & very light air flov. Corpared vith other
heating tystems, especially as ragards the filtering sction,
the "IENT -~ FRENGER" Racdiant Cesfling Heating has besen
recognised to be sbsolutely perfect vith respect to hygiene.
The tenporsturs difference betveen the flocr and 2 neters

of roon height is vecy lov in compasison with convection
heating installations.

Obvicuasly the “"Zent ~ FRENGIR" Radiant Ceiling Heating system
and its snergy econemy bacome toe-day a very essential factoer,

83 equal conditionn pravalilling spplied to opersting times and
boile? efficiency nllov to save up to 15% of running costs.

Hersaver the "ZENT « FRENGTR" Radiant Ceiling Heating serves
as 88 sounc ntccrz}ng ceiling (scoustics) of high quality

so that an ideal combinstion - heating and sound ebsordbing -
is echieved,

As snergy econony i3 concerned the recently published
directions sre laying devn %o equip sport halls vith ststic
hezting syctums and that fos eccnomy ressons. After these
ingtructions heve been icsued far Cermany there is no doubt
that further direciions of the same kind vill cartainly follov
for other groups of pudlic buildings .~¢ installations.

Vith regerd to the architectursl desig. the “ICNT - FRENGER®
Reciant Celiling Heating eystem fulfills elso al) roquiremsnts.

Plate dinencions from €03 x 600 mm up to 300 x 60C em or panel
vidihs fzom 85 to 92 am having difTezent joint wicths are

offering & grest gucbbr ofopossidilitics Tor ceiling deaign.

This system can also receive integoated light fixturcs and
obviously laaps specially sppropristed to covered sport
dnstslletions. Coleur designing of the ccxlang undersides will

not encountes eny cifficulties. Its good hesting pover and sound
absorbing efflciency will also jJustify to use the "ZENT - FAENGER"
ceiling plate for sound absosbing purpcses., Tests have already
bean cerried out on an officisl base, see DIN 32212,

All experisnce and Tesults uith the "IENT - FRENCER™ Radiant
Ceiling Heating collected By our technical stafl for more than

30 years and on sn international level are evailable for pianning
offices, ccnsulting engeneers, building ovnets anc all

indugtzies interested in the technicnl progess.

Pleose ask for "Technicsl dezurmentation™:

2enT - FRENGER
Sttahlungtheizung Gmbi
< P.0.00x 183
tel, (06251) 17-1
FS 0L4830¢
6140 Rershelin |
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BERECHNUNG DER DECKEN-HEIZFLACHE
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